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OTBeTbl Ha KBU3

. AHK = PHK — beaku
. 3aMeHa, BCTaBKa, YAAAEHUE CUMBOAQ
.210=20-19/2+120

HaxoxaeHne rAobaAbHOro BblpaBHMBaHMUS
HaxoxxaeHne AOKaAbHOro BblpaBHUBAHUS
GapOpening + (L—1)- GapExtension
O(2K-NK)

B 2 paza



Single nucleotide
polymorphism (SNP)
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Deletion
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Nucleotide repeat
polymorphism
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Genome Rearrangements:

peBepcusa (MHBepCUS)

Before translocation After translocation
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Chromosome 4

Derivative
Chromosome 4
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Human chromosomes
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PeBepcus
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ATGCCTGTACTA 3
TACGGACATGAT 5
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ATGTACAGGCTA 3
TACATGTCCGAT 57




SOBOAOLIMOHHbIN
cLLeHapun

X-XpOMOCOMa MbILLN

HeunssecTHbIN
— ———- - —a—a— ——

80 MAH. AeT N
Ha3dA

X-XpOMOCOMa YeAOBeKa



SOBOAOLIMOHHbIN
cLLeHapun

X-XpOMOCOMa MbILLN
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X-XpOMOCOMa YeAOBEKa
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Toukn nepecTpomnku

DurapeAbdUmMckaas XxpomMocoma

Chr 9
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promoter\/ ABL gene promoter BCR gene
Chr 22 >§ )
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promoter BCR gene promoter c-ab1 oncogene
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CopTnpoBka pesepcusimm
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CopTnpoBka pesepcusimm
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NP-hard



3HaKOBasi COPTUPOBKA

DEBEPCUAMM
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3HaKOBas COpPTMPOBKA
peBepCUSMU
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Reversal distance — MUHMMaAbHOE
KOAMYECTBO pPEBEPCUM, HEODXOAUMBIX AAS
npeobpas3oBaHMs OAHOIMO reHOMa B APYrOM.
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Reversal distance — MUHMMaAbHOE
KOAMYECTBO pPEBEPCUM, HEODXOAUMBIX AAS
npeobpas3oBaHMs OAHOIMO reHOMa B APYrOM.

Hannenhalli, Pevzner, 1995.

eHbe, 10 mapTa 13 T.



ynpoueHue

XpoOMOCOMa — LIMKA.

HanpaBAeHHble KpacHbIe pébpa
a C NPEACTaBAAIOT BAOKM (reHbl).

L8> <B+<Ett+t€>  HeHanpaBAeHHble YEPHbIE

PEOPa COEAMHSAIOT COCEAHME
6A0KMN.
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PeBepcus

L) —4

PeBepcusa 3aMeHseT ABa YEPHbIX pEbepa.




PacluenAeHue

L) —%2,

PacwenAeHne 3ameHseT ABa YEPHbIX pEbepa
M paspeAsieT OAMH LIMKA Ha ABa.

Dy

eHbe, 10 mapTa 13 T.



CAnsgHue

0-%

CAunsiHME 3aMeHseT ABa YEPHbIX pEbepa
M COEAMHSIET ABA LIMKAQ B OAMH.

eHbe, 10 mapTa 13 T.



2-Breaks

2-Break (double cut-and-join, DCJ) — 3ameHa
2-X Al0bbIX YEPHbIX pebep Ha 2 APYrMX YEpHbIX pebpa,
coeAUHsIIOWME Te Ke 4 BepLUMHDbI.

PeBepcun, TpaHCAOKALIUU, CAUSHUSA K
pacLLLeNAeHMA — Bce BO3MOXHbIe 2-breaks.
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2-Break Distance

MuHuUMaAbKOe KOoAnYecTBO 2-breaks,
HeObOXOAUMBIX AAS Mpeobpa3oBaHUS OAHOMO
reHoma B ApYrou.
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2-Break Distance
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2-Break Distance
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Breakpoint Graph

Pébpa obpasytoT

COBEpLLEHHbIE MApOCOYeTaHUS

(p€bepHble NOKpbITUSA). e \
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Pebpa popmmpylOT YEPHO- [~

3eA€Hble aAbTepHUpYIOLLUE
LLUKADI. cycles (P,Q) = Z



[ lepecTpomkm
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Kakabin 2-break
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AobaBaseT 2 4€pHbIX pebpa =
CO3AQET MaKCMMYM 2 HOBbIX LIUKAQ.

VaaAseT 2 yépHbix pebpa =
yAaAasieT XoTs bl | cTapbii LUKA.



PacctoaHue 2-break

Kaxkabit 2-break yBeAnumnBaet KoAM4ecTBO LIMKAOB
XxoTA 6bl1 Ha |.

Ka>kAbIh HETPUBMAABHbBIM LIMKA MOXET ObiTb pasbuT
Ha ABa LMKAQ npu nomouum 2-break.

AAS I'IpeO6pa3OBaHMFI P B Q HeobxoauMo YBEAUYUTD
KOANYECTBO LIMKAOB Ha #blocks - cycles (P, Q).

d; (P,Q) = #blocks - cycles (P, Q)

Yancopoulos et al., 2005, Bergeron et al., 2006
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PaHCMNO3ULUM

Before Insertion After Insertion

insert Inserted

Chromosome 20 area

Chromosome 20
Chromosome 4

Chromosome 4
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Synteny Blocks
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(a) Human (b) Mouse

CUHTEHUS — 3TO CTPYKTYPHOE CXOACTBO Ipynn CLLENAEHUS
reHOB Y OPraHM3MOB pa3HbiX BUOAOIHMYECKMX BUAOB.
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CpaBHUTEAbHas reHOMMKA
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